A mixture of yttrium ingots, red phosphorous and nickel powders (all with minimum purity 99.95 %) was wrapped in a molibdenum foil, gradually heated to 1070 Κ in sealed evacuated quartz tube and kept at this temperature for 2 d. Subsequently, the sample was melted in an arc furnace under a Ti-gettered argon atmosphere. Needle-like single crystals of the title compound were extracted from the crushed alloy.
Source of material
A mixture of yttrium ingots, red phosphorous and nickel powders (all with minimum purity 99.95 %) was wrapped in a molibdenum foil, gradually heated to 1070 Κ in sealed evacuated quartz tube and kept at this temperature for 2 d. Subsequently, the sample was melted in an arc furnace under a Ti-gettered argon atmosphere. Needle-like single crystals of the title compound were extracted from the crushed alloy.
Experimental details
Samples were characterized by X-ray powder diffraction (Huber Image Plate Guinier camera G670, Cu&zi radiation, Λ = 1.54056 Ä, 8° < 20 < 100°, Ge as internal standard, a = 5.657905 Ä).
Discussion
The crystal structure of a new ternary phosphide Y20N142P31 adopts the Sm20Ni4i.6P30 type [1] and belongs to the homologous family of flat hexagonal two-net structures with a metal/nonmetal ratio equal or close to 2 and with the general chemical forCorrespondence author (e-mail: v.babizhetskyy@fkf.mpg.de) mulaΛ π (η-ΐ)Γ(η+ιχ η +2)^π(»!+ΐ)+ι (R -rare earth metal, T-transition metal, X -main group element, η = 1-6) [2] [3] [4] . For the structural description of Y20N142P31, one can consider the stacking of trigonal prisms formed by the Y and Ni atoms and centered by Ρ ones. The trigonal prisms, connected only by common edges, are arranged in two identical fragments ' Ύ10Ν121Ρ15" centered on the three-fold axes and mutually displaced by c/2 (cf. figure) . The coordination number (CN) is 20 for all Y atoms, while for the Ni atoms CN = 9 (Ni3, Ni5 and Ni6), 12 (Nil, Ni2 and Ni4) and 15 (Ni7 and Ni8). Finally, the Ρ atoms (P1-P5) are in tricapped trigonal prisms (CN = 9), while the P6 one on the sixfold axis occupies the center of a somewhat octahedral site. The shortest interatomic distances observed d(Ni5-PI) = 2.213(7) Ä, </(Ni2-Ni7) = 2.488(6) Ä, d(Y4-P5) = 2.877(5) Ä and d(Y4-Ni5) = 2.918(3) Ä are the same order of magnitude than those observed in the crystal structures of all the ternary rareearth nickel phosphides and the average distances Y-P, Ni-P, Y-Ni and Ni-Ni are in good agreement with the sum of metallic radii of Y (1.77 Ä) and/or Ni (1.24 Ä) and the covalent radius of Ρ (1.10 Ä). The splitting of the Ni atoms around the sixfold axis in two 6h positions partially occupied is due to the splitting of the P6 atom on this axis (one 2b position half occupied, since the sites at ζ=0 and ζ=Vi cannot be occupied at the same time. Such a metalloid disorder on Ο,Ο,ζ coupled to that of the surrounding metal atoms is frequently found in binary or ternary pnictides having hexagonal symmetry and a metal/metalloid ratio equal or close to 2 [5, 6] . 
